Streptococcus pyogenes induces oncosis in macrophages through the activation of an inflammatory programmed cell death pathway.
Macrophages are crucial components of the host defence against Streptococcus pyogenes. Here, we demonstrate the ability of S. pyogenes to kill macrophages through the activation of an inflammatory programmed cell death pathway. Macrophages exposed to S. pyogenes exhibited extensive cytoplasmic vacuolization, cellular and organelle swelling and rupture of the plasma membrane typical of oncosis. The cytotoxic effect of S. pyogenes on macrophages is mediated by the streptococcal cytolysins streptolysin S and streptolysin O and does not require bacterial internalization. S. pyogenes-induced death of macrophages was not affected by the addition of osmoprotectant, implicating the activation of an orchestrated cell death pathway rather than a simple osmotic lysis. This programme cell death pathway involves the loss of mitochondria transmembrane potential (Deltapsi(m)) and was inhibited by the addition of exogenous glycine, which has been shown to prevent necrotic cell death by blocking the opening of death channels in the plasma membrane. The production of reactive oxygen species and activation of calpains were identified as mediators of the cell death process. We conclude that activation of the inflammatory programmed cell death pathway in macrophages could constitute an important pathogenic mechanism by which S. pyogenes evades host immune defences and causes disease.